A key role for calpains in retinal ganglion cell death.
The purpose of this study was to examine the importance of calpains in retinal ganglion cell (RGC) apoptosis and the protection afforded by calpain inhibitors against cell death. Two different models of RGC apoptosis were used, namely the RGC-5 cell line after either intracellular calcium influx or serum withdrawal and retinal explant culture involving optic nerve axotomy. Flow cytometry analysis with Annexin V/PI staining was used to identify RGC-5 cells undergoing apoptosis after treatment. TdT-mediated dUTP nick end labeling (TUNEL) was used to identify cells undergoing apoptosis in retinal explant sections under various conditions. Serial sectioning was used to isolate the cell population of the ganglion cell layer (GCL). Western blotting was used to demonstrate calpain cleavage and activity by detecting cleaved substrates. In the RGC-5 cell line, the authors reported the activation of mu-calpain and m-calpain after serum starvation and calcium ionophore treatment, with concurrent cleavage of known calpain substrates. They found that the inhibition of calpains leads to the protection of cells from apoptosis. In the second model, after a serial sectioning method to isolate the cells of the ganglion cell layer (GCL) on a retinal explant paradigm, protein analysis indicated the activation of calpains after axotomy, with concomitant cleavage of calpain substrates. The authors found that inhibition of calpains significantly protected cells in the GCL from cell death. These results suggest that calpains are crucial for apoptosis in RGCs after calcium influx, serum starvation, and optic nerve injury.